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[571 ABSTRACT

A karaoke device includes a song memory unit for storing
digital audio data therein; a processing unit operable to
retrieve the digital audio data from the song memory unit; an
audio synthesizer unit for receiving the digital audio data
and for generating a stereophonic digital audio output cor-
responding to the digital audio data; a digital-to-analog
converting unit converting the digital audio output into an
analog audio signal and adapted to be connected electrically
to an external microphone unit so as to receive an external
voice signal therefrom, the converting unit mixing the
analog audio signal and the external voice signal and gen-

erating a mixed audio signal. output and an audio-visual

signal transmlttmg whit including an image memory unit for
storing predetermined digital video data and character data
therein, control means for receiving lyrics data from the
processing unit and the digital video data from the image
memory unit, the control means being operable to convert
the digital video data to an analog video signal and to
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uropean - audio output for reception by the television set.
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KARAQOKE DEVICE CAPABLE OF
WIRELESSLY TRANSMITTING VIDEO AND
AUDIO SIGNALS TO A TELEVISION SET

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a karaoke device, more particu-
larly to a karaoke device which is capable of wirelessly
transmitting video and audio signals to a television set.

2. Description of the Related Art

Presently, there are many types of karaoke devices that are
available 1n the market. However, connection of these
karaoke devices to a television set must rely on the use of

electrical cables, thereby resulting in an untidy appearance
since the electrical cables are usually exposed and are

disorderly.

SUMMARY OF THE INVENTION

Therefore, the objective of the present invention is to
provide a karaoke device which is capable of wirelessly
transmitting video and audio signals to a television set.

According to the present invention, a karaoke device is
capable of wirelessly transmitting video and audio signals to
a television set and includes a song memory unit for storing
digital audio data and lyrics data therein. A processing unit
is connected electrically to the song memory unit and is
operable to retrieve the digital audio data and the lyrics data
from the song memory unit. An audio synthesizer unit is
connected electrically to the processing unit for receiving
the digital audio data and for generating a stereophonic
digital andio output corresponding to the digital audio data.
- A digital-to-analog converting unit includes a digital-to-
analog converter which is connected electrically to the
synthesizer unit and which receives and converts the digital
audio output into an analog audio signal, and a mixer which
1s connected electrically to the converter so as to receive the
analog audio signal and which is adapted to be connected
electrically to an external microphone unit so as to receive
an external voice signal therefrom. The mixer mixes the
analog audio signal and the external voice signal and gen-
‘erates a mixed audio signal output. An andio-visual signal
transmitting unit includes an image memory unit for storing
predetermined digital video data and character data therein.
A control means is connected electrically to the processing
unit and the image memory unit for the receiving the lyrics
data from the processing unit and the digital video data from
the image memory unit. The control means is operable to
convert the digital video data to an analog video signal and
to generate characters based on the character data and
corresponding to the lyrics data. The characters are super-
imposed on the analog video signal. A modulator is con-
nected electrically to the control means and the converting
unit so as to receive the video signal from the control means
and the audio signal output from the converting unit and so
as to generate a modulated video signal and a modulated
audio output. A frequency doubler is connected electrically
to the modulator so as to receive the modulated video signal
and the modulated audio output. The frequency doubler
increases the frequency of the modulated video signal and
the modulated audio output to arange which can be accepted
by the television set. A transmitting circuit is connected
electrically to the frequency doubler and wirelessly trans-
mits the video signal and the audio output from the fre-
quency doubler for reception by the television set.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will become apparent in the following detailed description
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2

of the preferred embodiment, with reference to the accom-
panying drawings, of which:
FIGS. 1A, 1B and 1C are schematic block diagrams of a

preferred embodiment of a karaoke device according to the
present invention;

FIG. 2 is a schematic block diagram ﬂlust:raﬁﬁg the
relationship between a processor of a processing unit and a
song memory unit of the preferred embodiment;

FIG. 3 is a schematic block diagram illustrating the
relationship among the processor of the processing unit, an
audio synthesizer unit, and a portion of a digital-to-analog
converting unit of the preferred embodiment;

FIG. 4 1s a schematic block diagram of a portion of an
audio-visual signal transmitting unit of the preferred
embodiment;

FIG. 5 is a schematic perspective view illustrating how
the preferred embodiment is connected to external accesso-
ries via electrical cables; and

FIG. 6 is a schematic perspective view ﬂlustraﬁng how
the preferred embodiment can be optionally connected to a
television set via electrical cables.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1A, 1B and 1C, the preferred embodi-
ment of a karaoke device according to the present invention
includes a processing unit 1, a song memory unit 2, an audio
synthesizer unit 3, a digital-to-analog converting unit 4, an
audio-visual signal transmitting unit 5, an earphone unit 6,
a frequency-modulated transmitting unit 7, a combining
circuit 8 and an optional connector unit 9. The karaoke
device of the present invention is capable of wirelessly
transmitting video and audio signals to a television set, for
example, a colour television set. |

The song memory unit 2 includes a data memory device
20, preferably a read only memory (ROM), and a buffer

memory device 21, preferably a random access memory
(RAM). In the present embodiment, the data memory device

20 has compressed digital audio data and lyrics data stored
therein. The compressed digital audio data are preferably

‘MIDI files that conform with the General MIDI (GM)

system. The lyrics data consist of character codes. Any
known digital compression technique may be employed to
result in the ability to store a large number of songs and in
efficient use of the data memory device 20.

As best shown in FIGS. 1A and 2, the processing unit 1
includes a central processor 10 connected electrically to the
buffer memory device 21, a function selector 11 connected
electrically to the central processor 10, and a liquid crystal
display 12 connected electrically to the central processor 10.
In the present embodiment, the central processor 10 is the
68EC000 central processor. The central processor 10 reads
corresponding compressed digital audio data and lyrics data
from the data memory device 20 upon operation of the
function selector 11 to input a selected song number. At the
same time, the liquid crystal display 12 is activated to
display the selected song number thereon. The liquid crystal
display 12 can be further activated to display additional
information, such as the volume and pitch settings, thereon

~in a known manner. The digital audio data and the lyrics data

are then decompressed and are temporarily stored in the
buffer memory device 21 by the central processor 10 before

the central processor 10 provides the digital audio data and

the lyrics data to the audio synthesizer unit 3.

Referring now to FIGS. 1A and 3, the audio synthesizer
unit 3 receives the decompressed digital audio data from the
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central processor 10 and includes a sound synthesizer pro-
cessor (SSP) 30, a sound digital signal processor (SDSP) 31
and a digital sound effect storage RAM (DSER) 32. The SSP
30 is connected to the central processor 10 and a wavetable
ROM 33. In the present embodiment, the SSP 30 and the
wavetable ROM 33 are built into a single integrated circuit
(IC) chip. The wavetable ROM 33 complies with the Gen-
eral MIDI (GM) system and contains 128 musical instru-
ment sounds. The SSP 30 receives the decompressed digital
audio data from the central processor 10 and processes the
same SO as to obtain digital sound data corresponding to the
digital audio data. The SDSP 31, which is connected to both
the SSP 38 and the DSER 32, receives the digital sound data
from the SSP 30 and processes the same to result in a
realistic, high fidelity, stereophonic digital audio output.

In the present embodiment, the SSP 30 is the ES5506
ENSONIQ “OTTO” Soundscape Wavetable Synthesizer
which has the wavetable ROM 33 built therein. The SDSP
31 is the ES5510 ENSONIQ “ESP” Signal Processor. The
SSP 30 has thirty-two independent channels and is capable
of simultaneously generating thirty-two different instrument
sounds. Upon reception of the decompressed digital audio
data from the central processor 10, the SSP 30 converts the
same into address data for accessing the wavetable ROM 33
to obtain the comresponding digital sound data. The SSP 30
then provides the digital sound data to the SDSP 31 in a
serial manner. The SDSP 31 is programmed to operate in
combination with the DSER 32 to perform delay, frequency
analysis, digital filtering, and transform and other calcula-
tions so as to. generate different sound effects, such as
reverberation, tremolo, echo, surround, etc., thereby result-
ing in a realistic, high fidelity, stereophonic audio output
corresponding to the desired acoustic environment.

Referring again to FIGS. 1A, 1B and 1C, the digital-to-
analog converting unit 4 includes a digital-to-analog con-
verter 40, a filter circuit 41, a first preamplifier 42, a
microphone amplifier 44, a digital echo circuit 45, a second
preamplifier 46, a mixer 47, an electronic volume control
circuit 48 and an audio amplifier 49.

The digital-to-analog converter 40 is connected electri-
cally to the SSP 30 so as to receive and convert the digital
audio output into an analog audio signal. The first pream-
plifier 42 receives the analog audio signal via the filter
circuit 41. The microphone amplifier 44 is adapted to be
connected electrically to an external microphone unit 43 so
as torecetve an external voice signal therefrom. The external
voice signal is then received by the mixer 47 through the
digital echo circuit 45 and the second preamplifier 46. The
mixer 47 mixes the analog audio signal and the external
voice signal and generates a mixed audio signal output. The
mixed audio signal output from the mixer 47 is then output
through the audio amplifier 49 via the electronic volume
control circuit 48.

The audio-visual signal transmitting unit 5 includes an
image memory unit which consists of a read only memory
device 83 for storing predetermined digital video data and
character data therein and a random access memory device
52. In the present embodiment, the read only memory device
53 has at least thirty-two still image data, thirteen thousand
seven hundred and seventy-seven Chinese characters,
twenty-six English characters, fifty Japanese characters,
twenty-four Korea characters, . . . etc., stored therein.

A control means includes a microprocessor 5S¢ which is
connected electrically to the central processor 10 of the
processing unit 1 and the read only memory device 53 and
which receives the lyrics data from the central processor 10
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4

and the digital video data from the read only memory device
§53. The microprocessor 50 temporarily retrieves and stores
the digital video data from the read only memory device 53
into the random access memory device 52. The micropro-
cessor 50 further generates character images based on the
character data and corresponding to the lyrics data in accor-
dance with the program stored in a read only memory device
54. The control means further includes a control circuit 51
that is connected electrically to the microprocessor 50 and
the random access memory 52 and that is operable to convert
the digital video data to an analog video signal on which the
character image are superimposed. In the present
embodiment, the control circuit 51 is an application specific
integrated circuit (ASIC) and consists of a RGB digital-to-

analog converter S11 and an image scanning controller 5190,
as shown in FIG. 4.

The image scanning controller 510 continuously scans the
digital video signal stored in the random access memory
device 52. The digital-to-analog converter 511 converts the
digital video data to the analog video signal in RGB color
space and generates color synchronizing signals. It should
be noted that, in the present embodiment, one pixel of an
image is represented by 24 bits memory such that the
digital-to-analog converter S11 generates 256-1evels of RGB
analog signal. Therefore, 16777216 color variations (full
color) can be generated. The data memory device 20 con-
tains a rhythm control code which informs the micropro-

cessor 50 to vary the color attribution of the lyrics data.
Theretore, the color of the character images being displayed

can be varied in accordance with the rhythm.

A modulator 85 is connected electrically to the control
circuit 51 and the audio amplifier 49 so as to receive the
video signal from the control circuit §1 and the audio signal
output from the audio amplifier 49 of the converting unit 4
and so as to generate a modulated video signal and a
modulated audio output. A frequency doubler 56 is con-
nected electrically to an oscillator 57 and to the modulator
55 s0 as to receive the modulated video signal and the
modulated audio output. The frequency doubler S6 increases
the frequency of the modulated video signal and the modu-
lated audio output to a range which can be accepted by the
television set.

A radio-frequency amplifier 381 of a transmitting circuit
38 is connected electrically to the frequency doubler 56. The
transmitting circuit 58 further includes a transmitter 583

connected electrically to the radio-frequency amplifier 581
via a driver S82.

The earphone unit 6 includes a preamplifier 60 connected
electrically to the audio amplifier 49, an audio amplifier 61
connected electrically to the preamplifier 60, and an ear-
phone 62 connected electrically to the audio amplifier 61.

The frequency-modulated transmitting unit 7 includes a
frequency-modulated modulator 70 connected electrically to
the audio amplifier 49 so as to receive and modulate the
mixed audio signal output, a frequency-modulated fre-
quency doubler 72 connected electrically to an oscillator 71

and the frequency-modulated modulator 70 so as to increase

frequency of the mixed audio signal output to a range
acceptable by an FM radio receiver (not shown), a radio-
frequency amplifier 73 connected electrically to the
frequency-modulated frequency doubler 72 so as to amplify
the modulated mixed audio signal output, and a transmitting
circuit which includes a transmitter 75 connected to the
radio-frequency amplifier 73 via a driver 74.

The combining circuit 8 includes a w-type combiner 80
connected electrically to an antenna 81 and to the transmit-
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ting circuits of the audio-visual signal transmitting unit §
and the frequency-modulated transmitting unit 7 such that
transmission of the video signal and the audio output from
the frequency doubler to the television set, transmission of

6

preferred embodiment, it is understood that this invention is
not limited to the disclosed embodiment, but is intended to
cover various arrangements included within the spirit and
scope of the broadest interpretation so as to encompass all

the audio output to the earphone unit 6, and transmission of 5 such modifications and equivalent arrangements.

the audio output to the radio receiver can be simultaneously
achieved with the use of only one antenna 81.

Referring now to FIGS. 1A, 1B and 1C, 5 and 6, the
connector unit 9 includes an output socket 90 which is
connected electrically to the modulator 55 via an amplifier
551. The output socket 90 is further connected to the audio
amplifier 49, to the audio amplifier 61 and to the microphone
amplifier 44. The connector unit 9 further includes a first
cable 90A which has one end connected electrically to the
output socket 90 and another end connected electrically to
the earphone 62, the microphone 43 and an AC plug, and a
second cable 90B which has one end connected electrically
to the output socket 90 and another end connected electri-
cally to the television set such that the karaoke device of the
present invention can still be used 1n some areas where radio
transmission is prohibited or where radio interference easily
OCCUrS.

In use, upon the operation of the function selector 11 to
input a selected song number, the central processor 10 reads
corresponding compressed digital audio data and lyrics data
from the data memory device 20. At the same time, the
liquid crystal display 12 is activated to display the selected
song number thereon. The digital audio data and the lyrics
data are then decompressed and are temporarily stored in the
buffer memory device 21 by the central processor 10 before
the central processor 10 provides the digital andio data and
the lyrics data to the audio synthesizer unit 3. |

The audio synthesizer unit 3 receives and processes the
decompressed digital audio data from the central processor
10 so as to generate a realistic, high fidelity, stereophonic
digital audio output. | |

Afterwards, the digital-to-analog converting unit 4
receives and processes the digital audio output from the
sound synthesizer processor 3¢ of the audio synthesizer unit
3 50 as to generate a mixed audio signal output.

The mixed audio signal output from the audio amplifier
49 of the converting unit 4 is received by the audio-visual
signal transmitting unit S, the frequency-modulated trans-
mitting unit 7 and the carphone unit 6, and is processed by
the audio-visual signal transmitting unit S with the corre-
sponding video signal and by the frequency-modulated
transmitting unit 7. After the mixed audio signal output is
processed, transmission of the video signal and the audio
output from the audio-visual signal transmitting unit S to the
television set, transmission of the audio output to the ear-
phone unit 6, and transmission of the audio output from the
frequency-modulated transmitting unit 7 to the radio
receiver can be simultaneously achieved.

It should be noted that, the strength of the echo effect can
be selectively controlled by the operation of the function
selector 11. When the function selector 11 is operated to
adjust the strength of the echo effect, the external voice
signal from the external microphone unit 43 is processed by
the digital echo circuit 45. Furthermore, the output volume
of the mixed audio signal output can also be selectively
controlled by the operation of the function selector 11 with
the use of the electronic volume control circuit 48 in the
same manner. The function selector 11 can be further
~ operated to program songs to be played in a known manner.

While the present invention has been described in con-
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nection with what is considered the most practical and

I claim:

1. A karaoke device capable of wirelessly transmitting
video and audio signals to a television set, said karaoke
device comprising;

a song memory unit for storing digital audio data and

lyrics data therein;

a processing unit connected electrically to said song

memory unit and operable to retrieve said digital audio
data and said lyrics data from said song memory unit;

an audio synthesizer unit, connected electrically to said
processing unit, for receiving said digital andio data
and for generating a stercophonic digital audio output
corresponding to said digital audio data;
a digital-to-analog converting unit including a digital-to-
analog converter which 1s connected electrically to said
synthesizer unit and which receives and converts said
digital audio output into an analog audio signai, and a
mixer which is connected electrically to said converter
80 as to receive said analog audio signal and which is
adapted to be connected electrically to an external
microphone unit so as to receive an external voice
signal therefrom, said mixer mixing said analog audio
signal and the external voice signal and generating a
mixed audio signal output; and
an audio-visual signal transmitting unit including
an image memory unit for storing predetermined digital
video data and character data therein,

control means, connected electrically to said processing
unit and said image memory unit, for receiving said
lyrics data from said processing unit and said digital
video data from said image memory unit, said con-

~ trol means being operable to convert said digital
video data to an analog video signal and to generate
character images based on said character data and
corresponding to said lyrics data, said character
images being superimposed on said analog video
signal, |

a modulator connected electrically to said control
means and said converting unit so as to received said
video signal from said control means and said audio
signal output from said converting unit and so as to
generate a modulated video signal and a modulated
audio output, |

a frequency doubler connected electrically to said
modulator so as to receive said modulated video
signal and said modulated audio output, said fre-
quency doubler increasing frequency of said modu-
lated video signal and said modulated audio output to
a range which can be accepted by the television set,
and

a transmitting circuit, connected electrically to said
frequency doubler, for transmitting wirelessly said
video signal and said audio output from said fre-
quency doubler for reception by the television set,
wherein said audio synthesizer unit includes a sound
synthesizer processor connected electrically to said
processing unit, a sound digital signal processor
connected electrically to said sound synthesizer

- processor, and a digital sound effect storage memory

connected electrically to said sound digital signal
processor, said sound synthesizer processor receiv-
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ing said digital audio data from said processing unit
and processing said digital audio data to obtain
digital sound data, said sound digital signal proces-
sor processing said digital sound data to generate
said digital audio output which is received by said
converting unit.

2. A karaoke device as claimed in claim 1, wherein said
song memory unit includes a data memory device connected
to said processing unit for storing said digital audio data and
said lyrics data therein. |

3. A karaoke device as claimed in claim 2, wherein said
digital audio data and said lyrics data in said data memory
device are compressed digital audio data and lyrics data, said
memory unit further including a buffer memory device
connected to said processing unit, said processing umit
decompressing said compressed digital audio data and said
compressed lyrics data, and storing decompressed digital
audio data and decompressed lyrics data in said buffer
memory device before providing said decompressed digital
audio data and said decompressed lyrics data to said sound
synthesizer unit.

4. A karaoke device as claimed in claim 1, further com-
prising an earphone unit which includes a preamplifier
connected electrically to said converting unit, an audio
amplifier connected electrically to said preamplifier, and an
earphone connected electrically to said audio amplifier.

S. A karaoke device as claimed in claim 1, further com-
prising a frequency-modulated transmutting unit which
includes

a frequency-modulated modulator connected electrically
to said converting unit so as to receive and modulate
said mixed audio signal output,

a frequency-modulated frequency doubler connected
electrically to said frequency-modulated modulator so
as to increase frequency of said mixed audio signal
output to a range acceptable by a radio receiver,
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a radio-frequency amplifier connected electrically to said
frequency-modulated frequency doubler so as to
amplify said modulated mixed audio signal output, and

a transmitting circuit, connected electrically to said radio-
frequency amplifier, for transmitting wirelessly said
modulated mixed audio signal output from said radio-
frequency amplifier for reception by the radio receiver.

6. A karaoke device as claimed in claim 4, further com-
prising a frequency-modulated transmitting unit which
includes

a frequency-modulated modulator connected electrically
to said converting unit so as to receive and modulate

said mixed audio signal output,

a frequency-modulated frequency doubler connected
electrically to said frequency-modulated modulator so
as to increase frequency of said mixed audio signal
output to a range acceptable by a radio receiver,

a radio-frequency amplifier connected electrically to said
frequency-modulated frequency doubler so as to
amplify said mixed audio signal output, and

a transmitting circuit, connected electrically to said radio-
frequency amplifier, for transmitting wirelessly said
modulated mixed audio signal output from said radio-
frequency amplifier for reception by the radio receiver.

7. A karaoke device as claimed in claim 6, further com-

prising a combining circuit which is connected electrically
to said transmitting circuits of said audio-visual signal
transmitting unit and said frequency-modulated transmitting
unit such that transmission of said video signal and said
audio output from said frequency doubler to the television
set, transmission of said audio output to said earphone unit,

and transmission of said audio output to the radio receiver
can be simultaneously achieved.
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